Investigating and Engineering Enzymes by Genetic Selection.
Natural enzymes have arisen over millions of years by the gradual process of Darwinian evolution. The fundamental steps of evolution-mutation, selection, and amplification-can also be exploited in the laboratory to create and characterize protein catalysts on a human timescale. In vivo genetic selection strategies enable the exhaustive analysis of protein libraries with 10(10) different members, and even larger ensembles can be studied with in vitro methods. Evolutionary approaches can consequently yield statistically meaningful insight into the complex and often subtle interactions that influence protein folding, structure, and catalytic mechanism. Such methods are also being used increasingly as an adjunct to design, thus providing access to novel proteins with tailored catalytic activities and selectivities.